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Description 
TECHNICAL FIELD 


[0001] The present invention relates to an optical 
sight for a combat vehicle, in particular a sight of the 
periscope type, intended to be mounted in a weapon tur- 
ret of the vehicle in order to achieve sight lines at ele- 
vations between roughly -10° and 90° of a weapon bar- 
rel mounted pivotably about a horizontal axis in the 
weapon turret, the sight comprising on the one hand a 
lower standard sight unit, which deflects vertical incident 
light by 90° to an eyepiece, and on the other hand a top 
mirror, located above the standard sight unit and pivot- 
able in synchronism with elevating movements of the 
barrel, likewise about a horizontal axis. 


BACKGROUND OF THE INVENTION 


[0002] Periscopic sights for combat vehicles normally 
comprise a lower sight unit angled at 90° and also, ar- 
ranged pivotably above the latter, a top mirror which is 
interlinked with the barrel of the weapon so that the sight 
line follows the elevation of the barrel. This sight config- 
uration functions well at low elevations of the barrel. US 
4 573 773 A discloses a periscope having a main mirror 
aligned with a first deflector prism in the direction of the 
impinging rays of visible or invisible radiation. The main 
mirror is mounted in a mirror head which can rotate 
about two mutually perpendicular axes. 

[0003] At higher elevations, up to roughly 60°, very 
high mirrors are required in order for it to be possible for 
sufficient light to reach the main lens of the sight. Ateven 
higher elevations (up to 90°) of the barrel, sight func- 
tioning is practically and theoretically impossible in such 
a sight arrangement. For this, a new design of the lower 
sight unit would be necessary, in which the incident ray 
path is not vertical but is inclined at an angle of, for ex- 
ample, 45°. 


THE OBJECT AND SOLUTION OF THE INVENTION 


[0004] One object of the present invention is to pro- 
duce a sight which, using an inexpensive, existing lower 
standard sight unit with 90° deflection, makes possible 
high elevations of the sight line. To this end, the sight 
according to the invention described in the introduction 
is characterized in that it also comprises a deflection 
prism which is positioned above the standard sight unit 
and has an upper surface which faces the top mirror, is 
inclined at roughly 45° to the vertical and is designed to 
reflect totally incident light at an angle of roughly 45° to 
the surface and less, but to transmit light which is inci- 
dent at roughly 90° to the surface, in addition to which 
the deflection prism has a reflecting surface which lies 
behind the upper surface in the light incidence direction 
and is inclined at a smaller angle to the vertical than the 
upper surface, the mirror being arranged so as to direct 
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incident light parallel to the barrel essentially at right an- 
gles to the upper surface of the prism, so that the inci- 
dent light, after reflection against the surface lying be- 
hind, can be reflected from inside against the upper sur- 
face in order then to be made to fall vertically into the 
standard sight unit. 

[0005] Another object of the invention is also to make 
possible, in a sight of the new type, a direct view for the 
vehicle/weapon operator with simple means. This is 
achieved by virtue of the fact that a secondary prism 
connected in parallel optically with the standard sight 
unit is arranged after the deflection prism in the light in- 
cidence direction, which secondary prism is designed 
and arranged so as to receive light incident from the mir- 
ror and reflected from outside on the upper surface of 
the deflection prism and to deflect it towards a person 
operating the sight in order to make a direct view pos- 
sible for said person by means of the necessary adjust- 
ment of the mirror therefor. 

[0006] The invention is described in greater detail be- 
low with reference to the accompanying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 


Fig. 1 shows diagrammatically in side view a previ- 
ously known sight with limited elevation capacity; 
Fig. 2 shows diagrammatically in side view a sight 
according to the invention with increased elevation 
capacity and with a possibility for a direct view, and 
Fig. 3 shows the optical axis (the sight line) of the 
sight in Fig. 2 in the case of three different positions 
of the top mirror and also a mirror position and the 
optical axis in the case of a direct view. 


DESCRIPTION OF PREFERRED EMBODIMENT 


[0008] Fig. 1 shows a previously known optical sight 
10 for a vehicle-mounted weapon, for example a cannon 
or shell-thrower (not shown). The sight 10 comprises on 
the one hand a lower sight unit 12 with 90° deflection of 
the light path from an upper opening 14 to an eyepiece 
16, and on the other hand a top mirror 18 lying above, 
which is rotatable about a horizontal centre axis in syn- 
chronism with the barrel of the weapon, that is to say 
the mirror 18 rotates by an angle corresponding to half 
the elevation angle of the barrel. The position shown of 
the mirror 18 corresponds to an elevation of 0° of the 
barrel. A sight of this type is functionally limited to ele- 
vations up to a maximum of roughly 60°. 

[0009] Fig. 2 shows a sight according to the present 
invention, in which use is made of an existing lower 90° 
sight unit 12 of the type shown in Fig. 1. In order also to 
make possible, by means of such a known sight unit 12, 
sight functioning at high elevations of the barrel, that is 
to say from roughly 60° up to roughly 90°, it is proposed 
in accordance with the present invention that a primary 
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deflection prism 20, which has an upper surface 22 fac- 
ing the top mirror 18 and inclined at roughly 45” to the 
vertical, is positioned above the unit 12. The surface 22 
is of such a nature that it transmits incident light L at an 
angle of roughly 90°, while it reflects totally light which 
is incident at an angle of roughly 45° or less to the sur- 
face 22, as shown in Fig. 2. To this end, a suitable ma- 
terial with a sufficiently high refractive index has been 
selected for the deflection prism. The prism 20 has a 
rear reflecting surface 24 which is inclined at a smaller 
angle to the vertical than the upper surface 22. In this 
way, the light L incident from outside is reflected against 
the surface 24 and then from inside against the surface 
22 and is then guided straight down into the sight unit 
12 to the eyepiece 16. 

[0010] The prism 20 and the mirror 18 are positioned 
in a superstructure part 26 of a weapon turret, while the 
sight unit 12 is mounted in a lower cabin part of the 
weapon turret. The superstructure 26 has windows 28, 
30, through which the light path can pass at different 
elevations of the barrel. The position of the mirror 18 in 
Fig. 2 shown by the solid line corresponds to an eleva- 
tion of 0° of the barrel. 

[0011] The sight in Fig. 2 also comprises a secondary 
deflection prism 32 which makes possible a direct view 
without magnification for the operator by utilizing the re- 
flection of the ray path against the upper surface 22 of 
the prism 20. For a direct view straight ahead, the mirror 
18 is adjusted into the position shown by the broken line. 
[0012] Fig. 3 shows three different angular positions 
of the top mirror 18 in order to bring about sight lines A, 
B and C for 0°, 45° and, respectively, 90° elevation of 
the weapon barrel. A mirror position P for a direct view 
straight ahead is also shown. 

[0013] Itis clear from the above that by simply adding 
an angled deflection prism 20 above a 90° sight unit 12 
of standard type, it is possible to achieve sight lines at 
very high elevations, which has not been possible pre- 
viously with such a standard sight unit. The surface 22 
of the deflection prism 20 can moreover be used for a 
direct view for the operator. 


Claims 


1. Optical sight for a combat vehicle, in particular a 
sight of the periscope type, intended to be mounted 
in a weapon turret of the vehicle in order to make 
possible sight lines at elevations between roughly 
-10° and 90° of a weapon barrel mounted pivotably 
about a horizontal axis in the weapon turret, the 
sight comprising on the one hand a lower standard 
sight unit (12), which deflects light incident vertically 
thereon by 90° to an eyepiece, and on the other 
hand a top mirror (18), located above the standard 
sight unit (12) and pivotable in synchronism with el- 
evating movements of the barrel, likewise about a 
horizontal axis, characterized in that the sight also 
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comprises a deflection prism (20) which is posi- 
tioned above the standard sight unit (12) and has 
an upper surface (22) which faces the top mirror, 
which is inclined at roughly 45° with respect to the 
vertical and is designed to reflect totally incident 
light at an angle lower than roughly 45°, but to trans- 
mit light (L) which is incident at roughly 90° to the 
surface (22), in addition to which the deflection 
prism (20) has a reflecting surface (24) which lies 
behind the upper surface (22) in the light incidence 
direction and is inclined at a smaller angle with re- 
spect to the vertical than the upper surface (22), the 
top mirror (18) being arranged so as to direct inci- 
dent light (L) parallel to the barrel essentially at right 
angles to the upper surface (22) of the prism (20), 
so that the incident light (L), after reflection against 
the surface (24) lying behind, can be reflected from 
inside against the upper surface (22) in order then 
to be made to fall vertically into the standard sight 
unit (12). 


2. Sight according to Claim 1, characterized in that 


a secondary prism (32) connected in parallel opti- 
cally with the standard sight unit (12) is arranged 
after the deflection prism (20) in the light incidence 
direction, which secondary prism is designed and 
arranged so as to receive light incident from the top 
mirror (18) and reflected from outside on the upper 
surface (22) of the deflection prism (20) and to de- 
flect it towards a person operating the sight in order 
to make a direct view possible for said person by 
means of the necessary adjustment of the mirror 
(18) therefor. 


Patentanspriiche 


1. Optische Visiervorrichtung fur ein Kampffahrzeug, 
insbesondere eine Visiervorrichtung der Perisko- 
part, zum Anbringen in einem Geschützturm des 
Fahrzeuges, um Visierlinien bei einer HGhenein- 
stellung eines zwischen ungefahr -10° und 90° 
drehbar um eine horizontale Achse im Geschütz- 
turm angebrachten Waffenlaufes zu ermöglichen, 
die Visiervorrichtung hat zum einen eine untere 
Standard-Visiereinheit (12), die senkrecht darauf 
einfallendes Licht um 90° zu einem Okular ablenkt 
und zum anderen einen oberen Spiegel (18), der 
oberhalb des Standard-Visiergerätes (12) angeord- 
net ist und synchron drehbar, ebenfalls um eine ho- 
rizontale Achse, mit der Anhebebewegung des Lau- 
fes ist, dadurch gekennzeichnet, dass die Visier- 
vorrichtung außerdem ein Ablenkungsprisma (20) 
aufweist, das über der Standard-Visiereinheit (12) 
angeordnet ist und eine obere Fläche (22) aufweist, 
die dem oberen Spiegel zugewandt ist, welcher um 
ungefähr 45°, bezogen auf die Senkrechte, geneigt 
ist und derart ausgeführt ist, um alles mit einem 
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Winkel von weniger als ungefahr 45? einfallendes 
Licht zu reflektieren, aber um Licht (L), das mit un- 
gefahr 90” bezogen auf die Flache (22) einfallt, 
durchzulassen, wobei das Ablenkungsprisma (20) 
zusätzlich eine reflektierende Fläche (24) aufweist, 
welche in Lichteinfallsrichtung hinter der oberen 
Flache (22) liegt und mit einem kleineren Winkel, 
bezogen auf die Senkrechte, geneigt ist als die obe- 
re Flache (22), der obere Spiegel (18) ist derart an- 
gebracht, dass einfallendes Licht (L) parallel zum 
Lauf, im Wesentlichen im rechten Winkel zu der 
oberen Flache (22) des Prismas (20), gelenkt wird, 
so dass das einfallende Licht (L) nach Reflektion 
gegen die dahinter liegende Flache (24), von der 
Innenseite gegen die obere Flache (22) reflektiert 
werden kann, um es dann, senkrecht ausgerichtet 
in das Standard-Visiergerat (12) einfallen zu las- 
sen. 


Visiervorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, dass ein optisch parallel mit der 
Standard-Visiervorrichtung (12) verbundenes Se- 
kundarprisma (32) in Lichteinfallsrichtung hinter 
dem Ablenkungsprisma (20) angeordnet ist, wobei 
das Sekundarprisma derart ausgefuhrt und ange- 
ordnet ist, um von dem oberen Spiegel (18) einfal- 
lendes und von auRen an der oberen Flache (22) 
des Ablenkungsprismas (20) reflektiertes Licht zu 
empfangen und es in Richtung einer die Visiervor- 
richtung bedienenden Person abzulenken, um die- 
ser Person eine direkte Sicht, mittels der dafür er- 
forderlichen Einstellung des Spiegels (18) zu er- 
moglichen. 


Revendications 


Viseur optique pour un véhicule de combat, plus 
particulièrement un viseur du type périscopique, 
conçu pour être monté dans une tourelle d'arme du 
véhicule de façon à obtenir des lignes de visée à 
élévations entre approximativement -10° et 90° 
d'un canon d'arme monté en pivotage autour d'un 
axe horizontal dans la tourelle de l'arme, le viseur 
comportant d'une part un dispositif de visée infé- 
rieure standard (12), lequel défléchit une lumière in- 
cidente verticalement de 90° vers un oculaire, et 
d'autre part un miroir supérieur (18), situé au des- 
sus du dispositif de visée standard (12) et pivotable 
en synchronisme avec les mouvements d'élévation 
du canon, également autour d'un axe horizontal, 
caractérisé en ce que le viseur comporte lui aussi 
un prisme déflecteur (20) lequel est positionné au 
dessus du dispositif de visée standard (12) et a une 
surface supérieure (22) laquelle donne sur le miroir 
supérieur, lequel est incliné à environ 45° par rap- 
port à la verticale et est conçu pour réfléchir totale- 
ment une lumière incidente à un angle inférieur à 
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environ 45°, mais pour transmettre une lumiere (L) 
laquelle est incidente a environ 90° par rapport a la 
surface (22), et en ce que le prisme déflecteur (20) 
a une surface de réflexion (24) se trouvant derriére 
la surface supérieure (22) dans la direction d'inci- 
dence de la lumiere et est incliné a un angle plus 
petit par rapport a la verticale que par rapport a la 
surface supérieure (22), le miroir supérieur (18) 
étant aménagé de fagon a diriger une lumiere inci- 
dente (L) paralléle au canon essentiellement a an- 
gles droits par rapport a la surface supérieure (22) 
du prisme (20), de sorte que la lumiére incidente 
(L), aprés réflexion contre la surface (24) se trou- 
vant derrière, puisse être réfléchie de l'intérieur 
contre la surface supérieure (22) afin d'être alors 
amenée à tomber verticalement à l'intérieur du dis- 
positif de visée standard (12). 


Un viseur selon la revendication 1, caractérisé en 
ce qu'un prisme secondaire (32) connecté en pa- 
rallèle optique avec le dispositif de visée standard 
(12) est aménagé après le prisme de déflexion (20) 
dans la direction d'incidence de la lumière, lequel 
prisme secondaire est conçu et aménagé afin de 
recevoir une lumière incidente provenant du miroir 
supérieur (18) et réfléchie de l'extérieur sur la sur- 
face supérieure (22) du prisme de déflexion (20) et 
afin de la défléchir vers une personne opérant le 
viseur de façon à permettre une vue directe pour 
ladite personne au moyen d'ajustement nécessaire 
du mirroir (18) à cet effet. 
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